INTRODUCTION
At the present time there is a large body of data with respect to fauna of bumblebees in the northern parts of Finland, Norway and Sweden. These data have been summarised in a series of papers (Løken 1973 (Løken , 1984 Pekkarinen et al. 1981; Söderman & Leinonen 2003) . Compared with other provinces of this region, the Kola Peninsula remains rather poorly studied. The great bulk of materials was collected in the late 19 th to early 20 th Centuries, primarily, along the Barents Sea coast of the Kola Peninsula (Rybachy Peninsula, Murmansk, Kildin Island, Yokanga River, etc.). However, records from this region are sporadic (Pekkarinen et al. 1981) , which applies particularly to the central and southern parts of the Kola Peninsula, excluding the Khibiny Mountains (Fridolin 1936; Potapov & Kolosova 2011) . The ecology of bumblebees in this region was studied only in the 1930s, in the Khibiny Mountains (Fridolin 1936) . Bumblebee assemblages in the other areas of the Kola Peninsula have not been studied, and the surrounding regions (the northern parts of Finland, Norway and Sweden) also are poorly studied in this respect. There are some data from papers of Pekkarinen et al. (1981) , Ranta (1982) , Pamilo et al. (1997) , etc. Most of the Scandinavian research relates to the southern part of Fennoscandia. The main aim of this study was to analyse bumblebee assemblages in the Kola Peninsula. We have focused on the research of ruderal habitats.
MATERIAL AND METHODS
Samples for this study were collected in the Kola Peninsula (Murmansk Province of Russia) during the summer of 2012 (Table 1, Figure 1 ). Bumblebees were caught with an entomological net from 4 localities: 1) Clover meadow-like field (locality I). It is located along the roadside on the outskirts of Pechenga Settlement. This locality is bordered by willow-shrub wetlands of Pechenga River, which are typical communities for the northern part of the Kola Peninsula in hydromorphic conditions (Koroleva 2006) .
2) Roadside with clover and willow-herb (locality II). This habitat is near Magnetity Station (Kola River). It is located along the roadside and bordered by birch forest. 3) Clover meadow-like field (locality III) is on the outskirts of Olenegorsk Town within the old industrial territory. At the present time, high anthropogenic pressure is discontinued. 4) Clover meadow-like field (locality IV). This locality is on the outskirts of Apatity Town. It is located near an urban road. The food plants of foraging bumblebees were identified according to Skvortsov (2000) . The nomenclature of plants follows Elven (2014) .
Bumblebees were identified by following Løken (1973 Løken ( , 1984 and Panfilov (1978) . The subgeneric classification and the synonymy of species are given according to Williams (2014) . Bombus lapponicus (Fabricius, 1793) and B. monticola (Smith, 1849) were distinguished according to Svensson (1979) . Identification of cryptic species B. lucorum (Linnaeus, 1761), B. magnus Vogt, 1911 , B. cryptarum (Fabricius, 1775 were conducted by Rasmont (1984 Rasmont ( , 1986 Rasmont ( , 2010 . A total of 10 individuals of these species were studied by the use of DNA barcoding to confirm the morphological identification (Murray et al. 2008; Waters et al. 2011) . Specimens are deposited in the Russian Museum of the Biodiversity Hotspots (RMBH), Institute of Ecological Problems of the North, the Ural Branch of Russian Academy of Sciences (IEPN UrB RAS), Arkhangelsk, Russia.
Molecular analysis was performed in the Institute of Ecological Problems of the North of UrB RAS (purification and PCR). We extracted genomic DNA from a single leg of each dry specimen using proteinase K and phenol, as described in Sambrook & Russel (2001) . The mitochondrial cytochrome oxidase subunit I gene (COI) was amplified and sequenced using primers C1-J-1718 and C1-N-2329R (Simon et al. 1994 ). The PCR mix contained approximately 200 ng of total cell DNA, 10 pmol of each primer, 200 μmol of each dNTP, 2.5 μl of PCR buffer (with 10 x 2 mmol MgCl 2 ), 0.8 units Taq DNA polymerase (SybEnzyme Ltd.), and H 2 O was added for a final volume of 25 μl. Temperature cycling was as follows: 95 °C (4 min), 40 cycles of 95 °C (50 sec), 48 °C (50 sec), 72 °C (50 sec) and a final extension at 72 °C (5 min). The sequencing was carried out at the facilities of the Inter-Institution Center of Group Use (Genom) (Engelhardt Institute of Molecular Biology of the Russian Academy of Sciences, Moscow) using the ABI PRISM ® BigDye ™ Terminator v. 3.1 reagents kit. Reaction products were analysed using an automatic sequencer ABI The number of species in the bumblebee assemblages varies from 7 to 11. The richest in species are assemblages in Pechenga, others are poorer and have 7 to 8 species. Shannon index in all assemblages does not exceed 1.42 (Table 2) . These values are not high for the continental northern taiga (Bolotov & Kolosova 2006 
DISCUSSION
The bumblebee fauna of the Kola Peninsula and surrounding regions are reported to include 23 species (Løken 1973 (Løken , 1984 Pekkarinen et al. 1981; Söderman & Leinonen 2003; Rasmont & Iserbyt 2014; Rasmont et al. 2015) . We registered only 15 species (Table 2) , because we focused the sampling of ruderal PRISM ® 3730 (Applied Biosystems). Obtained results were analysed using BioEdit 7.0.9 software (Hall 1999) .
The sequences were submitted to NCBI Genbank (accession no. KP252261 -KP252270). Systematic positions of the sequences were retrieved from the BOLD system (Barcode of Life Data System) (Ratnasingham & Herbert 2007) .
The relative abundance of bumblebees was assessed by the proportion of individuals (Pesenko 1982) . In addition, species abundance was calculated by means of the five-grade logarithmic scale (Pesenko 1982) . The species, which have grade 4 or 5 are dominant, with grade 3 are common, and with grades 1 or 2 are rare (Bolotov & Kolosova 2006) . As diversity and dominance measures, we used Shannon (based on natural log) and Berger-Parker indices (Magurran 2004) . Indices were calculated by using the program Past Version 3.0.
Source of the map (Figure 1) is ESRI ArcGIS 10.0 software.
RESULTS
A total of 491 individuals of bumblebees belong to 15 species were found (Table 2) . Of the 10 bumblebees identified by the aid of DNA barcoding, 100 % were identified as B. cryptarum. as southern immigrants in northern Europe (Løken 1973; Shvartsman & Bolotov 2008) . In the late 20th Century, both species were recorded in the Kola Peninsula (Rasmont & Iserbyt 2014) . According to Rasmont et al. (2015) , B. veteranus expanded its range toward the north. It seems that it is also true for B. distinguendus. Models of future species distribution (Rasmont et al. 2015) predict that B. distinguendus and B. veteranus will colonise the Kola Peninsula, the northern parts of Finland and Norway in the middle and late 21st Century. Arctic and subarctic species extend through mountain chains to the south of the Kola Peninsula, due to the similarity of mountainous and tundra ecosystems. This pattern is shown for different groups of insects (Chernov & Tatarinov 2006) . For example, bumblebee fauna of the Khibiny Mountains includes all tundra elements, viz. B. lapponicus, B. polaris, B. alpinus, B. balteatus, B. hyperboreus Schönherr, 1809 (Fridolin 1936 , Potapov & Kolosova 2011 . However, in the outskirts of Apatity Town (locality IV), located about 5 kilometres from Khibiny, these species are not found ( Table 2) . Tundra species prefer to avoid ruderal habitats.
Unlike ruderal habitats, bumblebee assemblages of undisturbed ecosystems (e.g. in the Khibiny Mountains) have not any southern species as B. distinguendus and B. veteranus, and are characterised by higher abundance of tundra species (B. lapponicus, B. polaris, etc. ). Assemblages of ruderal habitats consist, mainly, of ubiquitous and boreal species and a number of southern immigrants. Abundance of arctic and subarctic species is low. The general pattern is that bumblebee assemblages of anthropogenic habitats in northern Europe are enriched by southern immigrants, which are absent in native taiga and tundra ecosystems (Shvartsman & Bolotov 2008) . It is also observed in the Kola Peninsula. Through time with vegetation succession, ruderal habitats can be restored to the zonal taiga ecosystems (Rabotnov 1992) . In this case, bumblebee assemblages will be close to those in undisturbed habitats.
It seems that ruderal habitats in the study region are potentially important for bumblebee conservation. They usually have high flower abundance and plant species richness, so they can provide forage for a large number of bumblebee species (Ahrné & Bengtsson 2009) . It is also known in the taiga zone of northern Europe (Shvartsman & Bolotov 2008) .
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